Dually qualified in education and information science, he has considerable experience of both day-today teaching of children, especially eight-to nine-year-olds, and developing informationseeking activities for them, particularly in relation to information technology. His recent PhD project, which involved investigation of the 'information universes' of children and young people, commenced in October 1998 and was formally examined in October 2002. His main professional interests lie in information-seeking behaviour and the development of techniques for exploring information needs. Although models form a typical outcome of modern research in library and information science, few have been constructed to represent the information behaviour of young people. This article reviews those models that have been developed and outlines several that have emerged from a recent research project undertaken in north-east England with fourto eighteen-year-olds. The first of the new models is devoted to general patterns in the informants' information seeking, regardless of the type of source exploited. It begins with the development of an information need and concludes with the making of decisions with regard to the completion of a search. The remaining four models are smaller scale in nature, with each covering the use of one of the following -books, CD-ROM software, the Internet or other people. The article concludes by considering the value of the models that have been created to populations beyond the sampled youngsters.
INTRODUCTION
In recent years, models have come to form a common product of investigative inquiry in library and information science. Kuhlthau (1999b) attaches particular importance to their production, arguing that the development of a model is pivotal in switching the emphasis of a project from the specific situation at hand to the representation of a more general phenomenon that can be explored in other contexts. Models of the information behaviour of children and young people form the focus of this article. Such a model may be defined as an attempt to identify and describe in detail the widely applicable characteristics or stages of information behaviour. Initially, the article offers coverage of existing models before new models, based on recent research, are outlined.
An analysis of past work reveals there to be four types of models covering the information behaviour of youngsters:
1. instructional -As well as offering a recommended approach that young people should internalize and apply when finding and using information, instructional models provide the educator with a structured set of skills to be taught. Since they relate to the development of skills, rather than actual behaviour, they are idealized and make no attempt to represent the 'reality' of how youngsters find information; 2. grounded -These differ from instructional models as they are evolved directly from research and do aim to portray behaviour. Models that consist of several phases convey sequentially the actions usually undertaken or feelings generally experienced by study participants; 3. narrative -Like grounded models, these are found in accounts of actual research but whereas, in (2), the stages emerge from the data collected, here they are imposed by the investigator, primarily to provide a coherent progression when findings are reported; 4. synthesized -Models of this kind diverge from those of a grounded or narrative type in that they are not associated with specially undertaken research. Instead, they are derived from analysis of past work. Fieldwork may, however, be conducted later to allow further investigation of the model.
The following examination of existing models is restricted to types (2) to (4).
PREVIOUS MODELS
Most of the non-instructional models of young people's information behaviour are based on pupils' work in an academic context, usually in terms of the production of a curriculum assignment. Some such models are actionbased, listing in sequence the tasks typically undertaken by youngsters in relation to their location and, perhaps, use of information. Tabberer (1987) offers a five-stage model embracing planning, finding information, using and presenting it and reviewing the work produced. Other investigators venture beyond merely delineating the actions within information behaviour. Kuhlthau's (1988) information search process model, for example, addresses the emotions involved, as well as the activities. It consists of six stages:
1. task initiation, in which pupils are introduced to an assignment and attempt to relate it to their prior understanding. In initially considering topics, they may talk to others and browse the library collection. At this stage, feelings of uncertainty and apprehension predominate; 2. topic selection, the point at which a subject for the work is determined. Emotions tend to polarize; if pupils can reach a decision quickly, optimism may emerge but, if they are unable to do so, levels of anxiety increase; 3. prefocus exploration, characterized by some degree of information collection so as to narrow the topic. Youngsters at this stage frequently experience confusion and doubt in their attempts to make sense of apparent inconsistencies in the sources they encounter; 4. focus formulation, in which a specific area for investigation is identified. Optimism may again surface, as pupils gain confidence in their ability to complete the task. Kuhlthau regards this as a key stage within the search process; 5. information collection, involving extensive use of the library and consultation of specific sources. Although realizing the extent of the task ahead, pupils' confidence in their ability to complete the assignment usually remains and their interest rises; 6. search closure, where youngsters draw their searches to an end, often as a result of lack of time or falling productivity. Pupils are likely to experience relief at completing the library search but, whilst some may feel satisfaction at its outcome, others are disappointed.
A key difference between the models of Tabberer and Kuhlthau is the latter's long-term emphasis. Tabberer's sequence may be applied to virtually any homework task demanding a significant amount of information, whereas a longitudinal perspective is more evident in Kuhlthau's model, with the assignment taking place over a prolonged period of possibly weeks.
Despite reporting some differences, McGregor (1993 ), Bland (1995 and Friel (1995) have broadly confirmed the accuracy of Kuhlthau's process model in a range of contexts. McGregor particularly notes the varying levels of confidence shown by her pupils during the 'topic selection' stage, although most expressed feelings of optimism. Nevertheless, she also highlights the fluid nature of the 'search closure' phase, since the actual writing of an assignment may highlight deficiencies in what has been gathered and demonstrate the need to resume information collection. McGregor's study has a wider scope than Kuhlthau's model as it addresses a writing phase that immediately follows 'search closure'. This covers the activities directly involved in the creation of the end product. Whilst the emotions and behaviour of Bland's American high schoolers basically followed the Kuhlthau pattern, with the stages of 'task initiation' and 'topic selection' especially apparent, 'prefocus exploration' and 'focus formulation' were less marked and were interwoven with the 'information collection' phase. Like Bland, Friel concluded that, for the most part, her youngsters -low achieving, American high schoolers -experienced the stages that Kuhlthau's model suggests, yet they did not always take place in a linear fashion. Pitts's (1994) model shares many similarities with that of Kuhlthau. Once more, it is essentially sequential and grounded in actual behaviour, again that of teenagers engaged in prolonged information seeking for school work. Some of Pitts's stages are also analogous to Models of young people's information seeking those described by Kuhlthau. This correspondence is shown in Figure 1 . However, the fact that Pitts addresses the construction of the ultimate assignment, in this case a video production, renders the scope of her project closer to that of McGregor's. A further difference is that, whereas the wording of Kuhlthau's phases is sufficiently unspecific to suggest that the model is of a generic nature, Pitts's reference, in her final stage, to the form of the ultimate product gives hers the appearance of one which is more context-indicative. Burdick (1996) , like Kuhlthau, addresses the emotional dimension of the information-seeking process but her model is radically different in three significant aspects:
1. whilst Kuhlthau isolates the major individual actions within a search, Burdick makes no effort to do so. The activities to which she does refer are of a much more general character; 2. whereas Kuhlthau's model is basically linear and sequential, Burdick's consists of categories within a matrix (reproduced in Figure 2 ); 3. Kuhlthau identifies a common pattern among individuals, yet Burdick also addresses their differences, especially in terms of search style and levels of motivation and focus. As Limberg (1999) notes, most information-seeking models are of the Kuhlthau type, describing processes and behaviour generally with variations between individuals ignored. In Burdick's diagram, levels of involvement, or motivation, are plotted horizontally against degrees of focus formulation (vertically). The latter may be considered an indicator of success during the project and the clearer the focus the more effective the pupil's information seeking. The labels used to categorize the inquirers are based metaphorically on four varieties of travellers:
1. the Lost, a small group who floundered when tackling the assignment required of them. They struggled to develop a focus and were generally either angry or apathetic;
2. Wanderers, another small group who, although as unsuccessful as the Lost and equally unable to provide more than vague descriptions of their topics, enjoyed the information-seeking experience and felt satisfied on its completion; 3. Tourists, who were able to narrow the focus to a degree and explored their topic chiefly via the collection of information. Their attitudes to the task ranged according to the individual from boredom to enthusiasm; 4. Navigators, comprising around half of the pupils scrutinized. Burdick (1997) outlines how the behaviour of these information-seekers was characterized by initial exploration of the general topic and the formulation of a focus that guided ensuing information collection. Levels of motivation among Navigators, however, were as varied as those of Tourists.
THE RESEARCH PROJECT Purposes
The new models discussed in this article emerged from a British Academy-funded PhD project that broadly investigated the information universes of young people as revealed by their own words. The importance of this approach is recognized by Amey (1986) , who observes, 'To properly understand and serve adolescents we need to look at their behavior in their terms, not ours' (p. 9). Two particular dimensions were isolated for coverageyoung people's information needs and the actions they take in response to them. It was realized at an early stage that the construction of models formed an appropriate method of presenting general patterns in relation to this information behaviour. The justification for uniting the strands of information needs and information seeking derives from the principle that the latter must be understood in terms of the context of the needs that have inspired it. Eskola (1998) is one of the most vocal advocates of such an approach, and Vakkari (1997) notes, 'Methodically ''information needs'' and ''seeking'' are only analytical differentiations for the purpose of analysis. Methodologically they will be treated as functions of a broader task or problem situation to be coped with ' (p. 457) . Shenton and Dixon believed that this attitude would be shared, too, by the young people from whom they would collect data. The viewpoints of Eskola and Vakkari reflect the rationale behind current trends towards the examination of information seeking in context, and Dervin (1997) has observed the increasing popularity of this movement in the late 1990s. The work of Kuhlthau (1988) , Marchionini (1989) , Westbrook (1993) , Pitts (1994) , Fourie (1995) , Wilson (1999) and Choo (2000) also stresses the close association between a person's information need and subsequent information-seeking behaviour. Each writer suggests that the recognition of an information need actually marks the start of the information-seeking process for that individual.
Clarification of terms
As the concepts of information needs, information seeking and information universes lie at the heart of the research that was undertaken, further discussion of the project and the models emerging from it is inappropriate before each of these notions is properly defined.
For the purposes of the study, an 'information need' was considered to be the desire or necessity to acquire the intellectual material required by a person to ease, resolve or otherwise address a situation arising in his or her life. It might be conveyed via several channels and in a range of formats, pictorial among them. Information was perceived to include facts, interpretations, advice and opinions. Although the researchers' nominated types are largely analogous to the forms believed by Chen and Hernon (1982) and PostonAnderson and Edwards (1993) to constitute information, it was decided to exclude imaginative works on the basis that their inclusion would extend the scope of the study too far and possibly direct undue attention to, for example, the location of particular fiction books in libraries. Unlike some writers, the researchers considered 'information need' to embrace needs and wants alike, partly because to concentrate exclusively on what the investigators might consider 'necessary information' would involve the introduction of a judgemental approach that seemed incompatible with the aim of examining information needs from the perspective of the youngsters. It might also be argued that since a researcher cannot experience the emotions and thoughts of an informant, the making of such distinctions is, as Line (1974) implies, nigh impossible.
A stance similar to that taken by Krikelas (1983 ), Pitts (1994 and Kari (1998) was adopted in relation to the concept of 'information seeking', i.e. it was understood to include any action taken by an individual in response to a perceived need. The fact that, in the context of the project, attention was directed to situations where a conscious effort was made to satisfy an information need means that the accidental discovery of information and incidental information acquisition as described by Erdelez (1999) were beyond its scope. The term 'information universe' is used in existing work much less frequently than 'information need' and 'information seeking'. It was employed within this study to refer to the circumstances within which an individual requires and pursues information. The phrase is used by Latrobe and Havener (1997) for a similar purpose. With regard to the information-seeking dimension, an information universe may relate to the sources available to and utilized by the person and the methods he or she employs for their exploitation. An individual's information universe thus includes, but goes beyond, his or her 'information horizon' which Sonnenwald (1999) believes to consist of the variety of information resources accessible to that person. Essentially, the concept is similar to that of an 'information world' to which researchers such as Chatman (1996) , Solomon (1997) and Dawson and Chatman (2001) refer, to Amey's (1985) construct of an 'information environment' and to the notion of the 'user's life world' postulated by Wilson (1981) , who defines such a world as 'the totality of experiences centred upon the individual as an information user' (p. 6).
Methodology
The techniques employed in the study did not derive from the wholesale adoption of one particular research paradigm. Rather, they were selected in response to the aims of the project and their implications. In this respect, the investigators may be considered 'situationalists' (Rossman and Wilson, 1985, p. 630) . The philosophical justification for this approach is summed up by Patton (1990) , who believes the researcher to have an 'intellectual mandate ' (p. 193) for selecting whatever techniques he or she considers most suitable, regardless of their paradigm. A similar argument is presented by Grover and Fowler (1993) and Dervin (1997) . Vakkari (1997) quotes a range of investigators concerned with information seeking who have employed techniques from both research frameworks in a single study. Kuhlthau (1989 Kuhlthau ( , 1991 and Friel (1995) , whose projects have incorporated the two approaches, are particularly enthusiastic in their support for using qualitative and quantitative methods in concert.
Whilst Erlandson et al. (1993) , Krueger (1994) and Miles and Huberman (1994) point out that such mixing has become common, this eclecticism is not shared by all. Merriam (1998) writes of the 'ongoing debate' (p. 8) surrounding its validity, and Silverman (2000) believes that some researchers have become aligned into one of two 'armed camps' (p. xiii). Lincoln and Guba (1985) reside firmly in the qualitative domain. They assert unequivocally in relation to naturalistic inquiry, 'Mixand-match strategies are not allowed' (p. 251), arguing that an investigator must accept the whole paradigm and all the methods it entails. Rossman and Wilson (1985) label proponents of such a stance 'purists', and believe their steadfastness to stem from a belief that qualitative and quantitative approaches derive from 'different, mutually exclusive epistemological and ontological assumptions about the nature of research and society ' (p. 629) . In terms of the empirical study, it was feared that the adoption of the paradigm of naturalistic inquiry in its entirety could lead to the intended study foci becoming compromised simply to accommodate the naturalistic principles involved. This implies shifting the Models of young people's information seeking ends in the light of the means rather than the more appropriate adjustment of the means to fit the ends.
The nature of the topic (i.e. information universes), the perspective taken (i.e. that of youngsters themselves) and the orientation of the work (i.e. explorative) combined to render the project nearer the naturalistic end of the research spectrum than the positivist as regards the methods that were adopted. In particular, qualitative data collection and analysis techniques were selected to allow detailed exploration of the contexts of the young people's needs and behaviour and of the manner in which they had constructed meaning from their experiences. In this respect, the research approach adopted may be considered hermeneutic, as well as qualitative, since the work was concerned with the individual circumstances of the youngsters under scrutiny.
The sample
Informants were drawn from six schools in the town of Whitley Bay. This area was chosen as the fieldwork location partly because, through his previous teaching experience, one of the investigators had developed a network of contacts in the town and could be confident that at least some Whitley Bay schools would agree to participate. Approximately ten miles from the city of Newcastle upon Tyne, Whitley Bay is located on England's north-east coast. It is situated in the metropolitan borough of North Tyneside, which itself lies within the county of Tyne and Wear. If it is considered to embrace the wards of Monkseaton, St Mary's, Seatonville and Whitley Bay itself, the town's population is around 39,000. Ethnic minorities formed less than 2.5 per cent of the population in each of the wards at the time of the 1991 Census (Tyne and Wear Research and Intelligence Unit, 1993) . One of North Tyneside's more affluent areas, Whitley Bay enjoys low unemployment and an overwhelming majority of the town's 17-year-olds is involved in full-time education. In general, Whitley Bay youngsters have access to a wide range of information materials and resources. Most come from homes with extensive collections of non-fiction books, and domestic use of CD-ROM and the Internet is common. Two branch libraries are provided for the town's inhabitants and the borough's central library is just a few stops away on the local train service.
All 14 non-denominational schools within Whitley Bay were given the opportunity to take part in the study. Of the six that agreed to do so, three were first schools (catering for children from three to nine years of age), two middle schools (for nine-to 13-year-olds) and one a high school (for youngsters between 13 and 18). All the participating schools are open to boys and girls and are comprehensive, admitting youngsters regardless of ability, race or religion. They are all funded by the local education authority and subject to its guidance. In the latter half of the 1990s, each was inspected by OFSTED and emerged with credit. Recurring themes in the OFSTED reports included substantial parental support, high levels of pupil attendance, consistently good behaviour, few exclusions and praiseworthy academic standards. Test and examination results in each school usually exceed the national average.
Informants in all six schools were drawn from one form in each year group. The form sampled and the individual pupils approached for data within that class were chosen at random. Each form consisted of mixed ability youngsters from the same year group. Random selection was believed the most effective strategy in helping to ensure that the youngsters taking part were broadly representative of those in the forms from which they had been drawn. Each form teacher verified that the sample taken from his or her class embraced a wide range of ability. In total, 188 pupils from 14 year groups were involved: 95 were boys and 93 girls.
Data gathering and analysis methods
Data was collected via 12 focus groups and 121 individual interviews conducted during the 1999-2000 academic year. No pupil was involved in more than one data-gathering session. A life-centred line of questioning was taken in all the dialogues, with informants initially asked to 'Think of a time recently when you needed help, when you needed to decide what to do, when you were worried about something or when you needed to find something out or learn something, either for school or your own interest. It might've been at home, at school or anywhere else. Could you tell me about what you remember of that time?' This approach was based on a strategy devised by Dervin et al. (1976) for their study of the information needs of Seattle residents. After providing stories relating to the needs they had experienced, informants were asked to recall the action they had taken in response. The investigators ensured that the youngsters' accounts addressed the channel or resource they had utilized, the approach taken in using it, any problems that they had encountered and their ultimate level of satisfaction with the outcome. Each data collection session was tape recorded and verbatim transcripts prepared soon after the completion of the dialogue.
Although individual interviews and focus groups formed the principal methods of data gathering, where possible the data contributed by the youngsters was verified against documentary sources. In particular, data pertaining to information needs was checked against National Curriculum (Department for Education, 1995) requirements and internal school documents, such as curriculum programmes of study and schemes of work.
All data that had not been shown to be erroneous was coded inductively using the constant comparative method of Glaser and Strauss (1967) . A critical task during data analysis lay in using the coded and categorized data to define types of information needs and information-seeking action. In order to produce an overall model uniting these two aspects and representing general patterns within the latter, a meta-analysis was undertaken. After the creation of this 'macrocosmic' model, it became apparent that more specific patterns regarding the use of particular types of sources were also prevalent. This observation led to the development of a series of 'microcosmic' models, each of which scrutinized the use of a certain type of source. It is the models, rather than the divisions within the original typologies, that are reported in this article. All are models of information seeking, rather than the broader area of information behaviour.
The macrocosmic model
Derived from the data collected within the study, the model shown in Figure 3 indicates that information seeking is essentially a convergent process involving the making of choices and taking of decisions. This convergence is particularly apparent when recognized information sources, both paper-based and electronic, are exploited, as the inquirer's progression often reflects the hierarchical manner in which information in these materials is structured.
Information needs
The diagram shows how information-seeking behaviour is initiated when a situation that arises in a person's life stimulates an information need. This need, which takes one of the thirteen forms listed, is closely associated with a more general 'life aim' concerned with, for example, alleviating anxiety, making a decision, developing a greater understanding, finding out about a subject or solving a problem. The thirteen types of information that may be needed are as follows:
1. advice; 2. spontaneous 'life situation' information in response to emerging problems and curiosities; 3. personal information that may relate to the youngsters themselves or others within their social worlds; 4. affective support; 5. empathetic understanding of others; 6. support for skill development; 7. school-related subject information, which may be sought either to enable participants to discharge their academic responsibilities or because they wish to pursue of their own volition topics addressed in class; 8. interest-driven information; 9. consumer information to inform decisions regarding the possible purchase of products; 10. self-development information needed to determine courses of action affecting the youngsters' futures;
11. preparatory information pertaining to forthcoming challenges; 12. reinterpretations and supplementations of information already known to youngsters; 13. verificational information to confirm or deny youngsters' existing suspicions.
After identifying an information need, the individual may or may not seek to address it. Inaction may result from a youngster determining that the need is insufficiently important for remedial behaviour, although young children, in particular, may simply fail to know how they can respond to satisfy it.
Any person opting to tackle the information need then embarks on behaviour that embraces several phases of action. If the unbroken, sequential path shown via thick black lines in the diagram is pursued, the key stages will in most cases involve each of the following:
1. adoption of one or more information-seeking directions; 2. choice of a specific source or sources within the category or categories specified in the direction or directions nominated; 3. efforts to locate the appropriate part or parts of the source or sources; 4. attempts to access the desired information.
In Figure 3 , the direction or directions typically taken to satisfy specific types of need are shown in italic text adjacent to the need types. Other approaches listed in the second column may also be selected, however. Although the tabulated nature of the diagram perhaps implies that each of the four stages of action stated above is discrete, in fact each merely fulfils a subsidiary role within an ongoing process.
The unbroken, sequential pathway
Identification of overall direction
This first phase of action involves consideration of the nature of the information-seeking response to be made. Several approaches may be adopted in concert, including the exploitation of information sources in different formats. This stage may embrace the decisions to use material in a certain format and to secure appropriate matter from a particular location, such as the home, school or public library. It may also be determined that several different settings will be visited even when material of the same type is involved.
Identification of source
In terms of acknowledged information providers, this second stage of action refers to the inquirer's attempts to isolate a particular source name/title, such as a certain book, a given CD-ROM package or a specific television programme. This may be done in one of Models of young people's information seeking two ways. Firstly, a decision is taken to use a named source and efforts are then made to locate it, or, secondly, a suitable item is selected from a larger collection, with the choice made at the point when that collection is being investigated. Several sources of the same type, or particular sources of various forms, may be isolated. Where a specific organization, such as a named embassy, has been selected, the concept of 'locating' it within the context of the source identification stage is less appropriate but a comparable action may be considered to be that of discovering the organization's address and writing a letter requesting information. Where support for skill development is sought and teaching takes the form of group tuition, the notion of converging on a particular individual may, again, be unsuitable, especially if the youngster does not know even the name of the instructor before the session occurs. Source identification should here be understood to involve obtaining details of the relevant session or programme of sessions, where and when it is taking place and arriving for the event.
Here attendance may in itself be envisioned to indicate a request for information in the same way as a letter to an embassy. The construct of 'source' is thus flexible; indeed, in relation to 'doing', it may take the form of the activity to be undertaken and, in terms of observation, the event to be seen or location to be visited.
Identification of component
Where one or more specific sources have been selected for use, this third stage of action marks the beginning of the inquirer's direct interactions with the content of the material or materials chosen. Here the user is intent on locating an appropriate 'component', or part, of the whole source. It may be a chapter in a book, an entry in a CD-ROM encyclopedia, a particular tutorial routine within CD-ROM software that teaches a certain skill or an article on a web site. Although the time lag between the location of a source and the investigation of its components may be considerable, especially when the information need is not urgent, this is not always the case. If, for example, the source is a subject book hitherto unknown to the user, examination of its chapters may immediately follow location of the work as these tactics may form part of the inquirer's strategy to determine the relevance of the item. In some cases the appropriate component may already be familiar to the inquirer before contact is made with the source on this occasion, since the knowledge that, for example, a certain book includes a suitable chapter may have been a factor in the volume's selection. The concept of source component is also applicable to the methods of recall and direct observation. In the former, the component may be considered to be memories of a particular experience, such as a certain video recording that has been watched or a fieldtrip undertaken, whilst, in terms of observation, some aspects of what is being seen may be adopted as foci and subjected to close scrutiny. Nevertheless, the notion of components is not always appropriate. Reflective thinking is an altogether more holistic process and the activity pursued in 'doing' is itself likely to be highly focused on the basis of the need. In addition, where materials are provided for the inquirer by an organization, such as an embassy or awareness group, the user may welcome whatever material is provided rather than seeking a relevant component from the outset.
Accessing of information
The final phase of behaviour involves scrutiny of the component for information pertaining to the need. All content within the chapter, article, section, etc. or within the materials made available to the inquirer by an organization may be accepted as useful, especially if the need is of a general character, but, where more specific information is required, greater convergence is necessary, with the user having to comb the content. Often this requires highly focused reading. Once more, there may be a significant delay between the identification of the appropriate part of the source and its examination in detail, although, again, the latter process may have been carried out within initial attempts to determine the source's relevance. In these circumstances, the text of a chapter may be read on several occasions -first to determine that the required information is indeed provided and subsequently to relocate it in preparation for information use. Many forms of information seeking do not involve the reading of text, however, and vary in the degree of proactivity required of the youngster in order to obtain the desired information. Reflective thinking demands that the individual generates information for him or herself, and the accessing of information in direct observation involves the youngster in searching for what he or she needs to know whilst looking at the event or location in question. A similar pattern pertains to the investigation of non-informationrelated products. Less active uptake of information is associated with 'doing' and the use of toys and games. Here there is much learning through experience and information is 'absorbed'. The accessing of information after an approach has been made to another person may take a range of forms, depending on the response of the individual contacted. If material is presented to the inquirer orally, the content is accepted by the youngster, perhaps after it has been refined following a question and answer dialogue. Alternatively, if the adult provides cognitive facilitation by simply offering cues and comments to assist the youngster's ability to reason out what he or she needs to know, the inquirer may again Models of young people's information seeking have to generate information through his or her own intellectual skills. The youngster may also be 'redirected'. This phenomenon is considered below.
Outcomes and future action
After an attempt has been made to extract the information sought, the inquirer will assess the degree to which encountered information has been useful. If sufficient appropriate information has been located, the need may be regarded as met and the search closed. Conversely, if no or not enough suitable material has been found, the need may be considered unmet or partially met respectively, and the decision must be taken either to conclude the search or continue it.
Short-circuits
Much information-seeking behaviour does not, of course, take the form of the straightforward, linear route described above. There may be short-circuits (shown as dotted lines in Figure 3) , in which at least one of the four stages of action is skipped. Some are advantageous, as the inquirer expedites his or her progress in a particular situation, generally through the application of prior knowledge. Other short-circuits, however, arise from inquirer failure and emanate from the fact that he or she is temporarily thwarted and unable to meet the need satisfactorily, at least initially. Finally, further shortcircuits reflect a less convergent information-seeking approach and no real benefit or detriment results. These may merely be the product of a different way of working. Figure 4 lists all forms of short-circuit that were seen to be made and gives examples of circumstances in which they emerged. Those of a beneficial nature are indicated with a ' þ ' sign; those resulting from problems are prefixed with a ' À ' symbol and those that may be considered neutral are preceded by a conventional bullet point.
Redirections
When another person is approached for information, he or she may respond by redirecting the youngster's search in one of several ways, for example by suggesting that the inquirer follows a different information-seeking direction, by referring him or her to another source or by providing items for the youngster's use. Similarly, some materials, like magazines, draw attention to other sources, such as web sites. In these circumstances, the action then taken by the inquirer may be considered a 'subsearch' and the appropriate redirections are represented as new routes (shown with hyphenated lines) into the model.
Recursions
Like negative short-circuits, recursions result from inquirer failure. They are shown with hyphenated/ dotted lines in Figure 3 . A recursion is prompted when the youngster realizes that his or her efforts at a particular stage have made either no or limited progress in satisfying the need and the recursion takes the form of the renewed information-seeking activity upon which the inquirer embarks. This may involve identifying a different overall direction, immediately selecting another named source or seeking a further component of the source previously consulted and undertaking the actions within the model from the point at which the inquirer has re-entered it.
The macrocosmic model's relationship with previous work
In work that for the most part relates to people in general rather than youngsters, Kuhlthau (1988) , Ellis (1989) , Marchionini (1989 ), Westbrook (1993 ), Fourie (1995 , Kari (1998) and Wilson (1999) have each identified a pattern that pertains across multiple instances of information-seeking behaviour. The model postulated here is an attempt to address the dimensions of similarity and difference. The columns within Figure 3 represent common, generic features of information seeking, although admittedly the concept underpinning a particular stage fits some circumstances more appropriately than others, whilst the rows relate more closely to individual needs, information-seeking directions and sources. The model presented here differs from the sequences of information-seeking behaviour identified by many other writers in that, with their direct references to individual types of needs, directions and sources, the phases are more specific than those in previous work. This is largely a result of the fact that some of the areas nominated for investigation within the study were themselves highly concrete, especially the aims of uncovering patterns in the sources of information used by youngsters and the ways in which these sources are used. The model formed one element within an overall attempt to provide answers. Although the model unites the concepts of information need and information seeking, in comparison with others much of its scope is somewhat limited as it concentrates mainly on the activities relating to Kuhlthau's (1988) 'information collection' phase (p. 240) and Choo's (2000) 'information-seeking action' stage (p. 251). The model's iterative nature and the recognition that inquirers do not always follow a straightforward, unbroken progression are, however, also characteristic of information behaviour described by Marchionini (1989) and Kuhlthau (1999a) .
In terms of their constituent elements, the sequences that most closely resemble that presented here are those of Fourie (1995) and Kari (1998) . Figure 5 indicates how their stages may be understood to approximate to those of the Shenton and Dixon model. Perhaps the most radical difference between the sequences of Fourie and Shenton/Dixon lies in the placement of evaluation. In the former, it is envisioned as a summative activity, whilst, if evaluation is believed to include the assessment of material encountered for relevance to the need, in the latter it can be regarded as characteristic of stages four, five and six.
Microcosmic models
As indicated above, one of the project's aims lay in investigating patterns in the manner in which information sources are exploited. The macrocosmic model provides some insight into this area but the study also revealed more specific patterns pertaining to individual types of material that were believed to be too source-particular for inclusion in an overall model. It was considered that details had been revealed of so many aspects of the use of books, CD-ROM software, the Internet and other people that these should be represented separately in microcosmic models (shown here in Figures 6, 7, 8 and 9 ). These should be seen against the prevailing backdrop provided by the macrocosmic model.
In all four microcosmic models a long rectangle is allocated to each of the aspects that emerged in relation to the use of a given type of source. The order in which these aspects are arranged may be considered to reflect a typical instance in which a user interacts with the source in question, although the sequence is not hard and fast. Within each rectangle, every variation exhibited by the entirety of inquirers exploiting this form of source is indicated. Only variations actually reported by the informants are included. Others, possible but not articulated, are omitted.
Books ( Figure 6 ) An information need triggering book use may arise from homework, from a desire to know inspired by school or from an interest entirely unconnected with such studies. The material sought is likely to take the form of subject knowledge but it may also be personal information or content to support skill development. The book consulted may be obtained from one of numerous locations, although it is not necessarily used in this setting. It may be found within the youngster's own home -in either his or her own stock or that of another member of the household (described in Figure 6 as 'family collection'). In the latter case, an inquirer may select an item without guidance or he or she may have received advice from a member of the family as to a suitable volume. A book may also be bought from a bookshop specially to meet the information need. Where a work is located in the house of a friend or a relative not living in the parental home or is borrowed from a parental workplace, it is unlikely that the youngster will make a choice from a collection in the same way as he or she may domestically. Typically, the provider of the book simply makes available from the material available to him or her an item which, it is believed, may meet the youngster's need as it has been articulated. The most common organizations from which books are secured are the school and the public library. The former includes a range of channels -books normally found in the classroom, textbooks allocated by the teacher, the teacher's own books, the departmental library and the school library. Youngsters may obtain for themselves volumes from the public library or these may be borrowed on their behalf by a surrogate, usually a parent. The latter situations are beyond the study's scope as they do not deal with the information-seeking behaviour of the youngster him-or herself. Where a personal visit to the public library is made, the individual may go to the local branch or the central library and exploit either the children's or adult stock. One of five methods may be employed to locate material. Familiar with the placement within the library of materials on the subject of the need, some youngsters go directly to the appropriate part of the collection ('purposeful convergence'). Others who do not know the position of the desired section may comb the shelves randomly ('random convergence'), consult the labels on the shelves/walls ('purposeful exploration'), seek help from library staff ('personal assistance-seeking') or exploit an open access tool, usually the subject index ('impersonal central assistance-seeking'). Another form of library behaviour involves simply meandering through the aisles ('unguided wandering'), although this is perhaps too unfocused to be considered a finding strategy. A wide range of types of volume may be examined -subject books, encyclopedias, dictionaries, instructional books, atlases, biographies and autobiographies, revision guides and books accompanying products. A selected book may be already known to the user as a result of previous experience or be entirely unfamiliar. The content is accessed either sequentially, with the user reading or flicking through the book from the beginning, or selectively, via the contents list, the index or the application of the inquirer's own knowledge in exploiting the book's arrangement in terms of the chronology of what is covered or the alphabetical arrangement of entries. Depending on the information that the inquirer discovers, the need is considered met, partially met or unmet and this outcome forms an input into the user's decision as to future action. If he or she is satisfied or opts to look no further, the search is closed but, if the reader requires more information and is prepared to make an effort to find it, the search resumes with either books or an alternative approach.
CD-ROM software (Figure 7)
A need for information inspired by activities at school, required for academic obligations or arising purely from personal interest may prompt the exploitation of CD-ROM software. The information may take the form of support for skill development, although it is more likely to involve subject knowledge. The inquirer will probably use the CD-ROM resources personally but in rare instances they may be employed on the youngster's behalf by a surrogate, usually a parent, who will probably secure a printout of material he or she considers appropriate to the need. General encyclopedias are commonly used but the software may be more subject-specific, and either provide specialized knowledge or teach skills. Many packages exploited by youngsters are already familiar to them through previous experience, although some will be new. Much use of CD-ROM takes place in the inquirer's own home, via either his or her own computer or that owned by another member of the household. Where an individual or his or her family does not possess a suitable computer system or where an external provider offers access to particular software that may be useful in meeting the need, the inquirer may exploit CD-ROM resources at the house of a relative living away from the parental home, at the home of a friend or, in the case of teenagers especially, at school in casual access sessions. In all cases a keyword approach is more likely to be adopted than the use of the broad headings that much CD-ROM software offers as access points. The latter are generally exploited only during early exploration when a package has been recently purchased. The nature and extent of the information retrieved determine the degree to which the inquirer considers his or her need to have been met and, as with books, this conclusion provides one input into decisions relating to the terminating or continuing of the information search.
The Internet (Figure 8 ) Use of the Internet may be stimulated by a need either in some way associated with school or emerging independently. One of several types of information may be required -personal information, support for skill development, subject knowledge or consumer information. As with CD-ROM software and public libraries, the Internet may be used either personally or by a surrogate, once more usually a parent, who is again likely to obtain for the end-user a printout of an appropriate article should one be found. Where the youngster exploits the Internet in person, the interaction generally takes place either at home, via a computer that may be the inquirer's own or belong to another member of the household, or at school, although access available in Internet cafés, parental workplaces and houses of friends may also be exploited. Youngsters' interactions with the Internet may or may not be conducted with the assistance and/or supervision of others. As a general rule, the younger the user the greater the adult involvement. Two search approaches may be taken: a visit to a particular site may be made directly or a site may be accessed after use of a search engine. In the latter case, the inquirer may go to all sites appearing on a list of results, to all listed sites until sufficient information has been gained, to all listed sites meeting specific criteria or to all listed sites meeting criteria until enough information has been found. Any site visited may be already known to the youngster as a result of past experience or be unfamiliar. The site(s) accessed on a particular occasion may be consulted regularly, especially if the subject is of ongoing interest, or use may be more isolated. Finally, once more, the inquirer must determine how far any retrieved information meets the need. Again, this influences the informationseeking action to follow.
